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MEASURING THE SNOW LAYER IN MAPLE CBEEK 
CANYON, UTAH. 
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B y  ALFRED H. TEIEBSEN, Section Director, and J. CECIL ALTER, 
0 beerver. 

The third annual snow survey of MapleCreek Canyon 
has just been completed. I t  wns successful in ever.y w,zs' 
and added much to our knowledge of the storage of snow 
for irrigation and power purposes. The snow survey this 
year was conducted along thesame lines as those of 
previous years. The various data which have been con- 
sidered in making the estimates are: Snow dept,li,snow 
density or amount of water that the snow cont,ains, 
whether snow is packed or loose, whether ground is 
frozen or otherwise, and whether wet or dry. All of the 
above factors are very important in making estimates, 
and experience is necessary to give each one its true 
weight . 

The details of t.he survey are given below, mid it is a 
summa.ry made up of almost 1,500 soundings made by an 
alpenstock, and 281 measurements of snow density made 
by a piece of apparatus s ecially designed for the purpose. 

layer over t8he Maple Creek watershed this spring reveals 
the fact that there is about 16 per cent more water stored 
in these hills than at  the same time last year. It has 
also been found that the compactness of the snow is prac- 
tically the same as it was last year, and that the ground 
beneath the snow contains no frost, as was the condition 
last year, so that if weather conditions from Ma.rch 17, 
1913, to the close of the irrigation season average about 
the same as in 1912 Maple Creek should si1 

and from a cursory examination of adjacent watersheds 
it is quite probable that the conditions in the Maple Creek 
wat,ershed are an index to conditions in near-by mom t.ajns. 

The snow at the time of the survey was about 5+ inches 
deeper than last year, a,nd showed little drifting ewe t 

close of the measurement period there had been only R 
few small snow slides even in these regions, thus indicat- 
ing a firm condition of the under layer. The streams 
were all comparatively low; the main canyon stream 
was closed b snow above Perry Hollow; Dibble Canyon 
was closed gom a very short distance above the falls 
and the stream from Right Hand Fork was small and 
extended but a few rods from its junction with the main 
canyon stream. 

Practic.ally the entire watershed carried a snow cover- 
ing of a trace or more, excepting the north side of tlie 
main canyon which was generally bare. It was also dw- 
covered that a com aratively small mreage, confined to 

ing, of snow. The density measurements, or determina- 
tions of the actual water content of the snow, showed 
noticeable uniformity throughout the regions measured. 

Owing largely to the impracticability of securing 
measurements of the snow that will be comparable from 
year to year in the rougher portions of the watershed 
and on the steeper slopes, no systematic measurements 
were made this s ring m Right Band Fork, nor in Maple 
Canyon slide ancf)Service Berry Hollow. It is therefore 
believed that in the figures herewith presented of the 
snow layer over the smoother portions of the watershed, 
we have records that represent very closely a measure 
of the amount and condition of the snow that will form 
a basis for fairly accurate comparisons with measure- 
ments in other ears. The comparisons made in the 

The measurement of t E e depth and density of the snow 

one-eighth more water this season than it di 8 P  ast about pear, 

in the rougher portions of the watershed; and up to t P ie 

a few slopes, Carrie B so little as a trace, or broken cover- 

accompanying ta % le may be considered direct, as the 
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averages and values for identical regions have been 
In comparing the 1913 and computed for this 

1912 figures with t ie values ohtniuetl in 1911, however, 
it will not be forgotten t,liat these last named figures were 
obtained two weeks lnter in the season. 

. Yurpose 
COMPARATIVE SUMMARIES O F  MAPLE CREEK SNOW MEASUREMENTS 

MADE DURING THE PAST THREE YE4RS.  
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A number of small escavations into the soil beneath 
the snow Were made at  various places over the region 
traversed. The earth was found to  be quite moist, even 
on the steep slopes, with a temperature of about 33' at 
depths from 4 to 10 inches beneath the soil surface. The 
temperature of the snow near the soil was 32O. 
A.n interesting fact in this connection is that many of 

the streams which appear sudclenly from beneath the 
snow in the creek bottoms, where the open streams begin, 
and those that come from perpetual swings out of the 
hillsides, have temperatures much big 1 ier than the sur- 
face soil temperatures observed. The temperature of the 
water, fresh from the earth, near Perr Hollow at an 

ing to the few rocks there, and a few blades of grass were 
growing in a midstream patch of soil. About one-half 
mile farther down stream permanent spring from the 
canyon side showed a tem erature of 44 , and moss and 
watercress were profuse tiere P with quite a quantity of 
ordinary grass as well. A lar e spring a t  the outlet of 

farther downstream bas a temperatye of 48'. The 
temperature of this spring had been observed by its 
owner many times, and it is said not to var even a 

by those acquainted with the upcanyon springs, that 
their temperature does not appear to vary from season 
to season, and they are always colder than the spring at  
a lower elevation. 

SNOW SURVEY IN THE WA-R DRAINAGE BASIN, 
NEVADA. 

By HARVEY 5. COLE, Section Director, Reno, Nev. 

On March 19,1913, the writer, in company with Messrs. 
Charles Fulton and J. L. Edmiston, began a snow survey 
of the Walker Drainage Basin. Prof. Church's snow 
sampler was used and worked excellently. A cutter 
where the sam ler pierces the snow was battered in 11 

elevation of about 7,000 feet was 43O, an 1 moss was c h g -  

the canyon about 2,000 feet P ower, and about 3 miles 

fraction of a degree from winter to summer. f t is said 

days work, an 1 was replaced by a new one. The s a -  
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pler has a scale on its side b which the depth of snow 
can be read. I t  also has gttle slots along the side 
through which the core of snow can be seen inovlli up- 
ward nearly even with the top of the snow, and if any 
of the snow core is lost in raising it out of the snow it 
can be detected immediately and a new sample taken 
before weighmg. The s p m g  balance used for weighing 
gives the inches of water contained in the snow direct. 
This balance is fitted with a milled pinion for settine the 
dial to the zero point when the empty Sam ler is $aced 

tenths may be estimated. 
The first day we went to Twin Lakes and established 

a base of supplies, taking 20 measurements on the way. 
The writer took the team hack to Bridge ort that night. 

an attempt to take measurements in Cattle Canyon, but 
could only go to the 9,000-foot level, the wind making 
it very dangerous. The remainder of the day they 
worked a t  lower levels south of Twin Lakes. The third 
day they took measurements up Robinson Creek to the 
8,000-foot level. The fourth day they went up the slope 
south of Buckeye Creek to an elevation of 8,000 feet. 
On the fifth day they went to Blackburns, stopping at 
Fales as they went, and taking measuremeiits u to 

burns to Sonora Bridge, at  an elevation of 8,000 feet, 
and down the north slope. 

The weather was unfavorable during the entire trip, 
and interfered with work at  lower levels as well as pre- 
venting measurements above the 9,000-foot level. If 
fair weather had prevailed, many measurements could 
have been taken at  higher levels and better work done 
at  lower levels. 

The watershed was then divided into courses for every 
1,000 feet, and each course divided according to direc- 
tion, north, northeast, east, etc. The data ertaining 

ages obtained and are shown in Table 1. No measure- 
ments were taken in this basin above the 9,000-foot level, 
so measurements at  or near the 9,000-foot level in this 
basin and some measurements at  or above 9,000 feet in 
the Carson Basin were used in interpolating de ths for 
9,000 -feet or higher. Four measurements in Fable 2 
were omitted and one scaled down because they were 
from so few measurements that the were unreliable, 

little snow. 
By using a card scale and a contour map it was found 

that there are about 105,600 acres in the Walker Basin 
at  an elevation of 6,000 feet to 7,000 feet; 131,200 acres 
from 7,000 feet to 8,000 feet; 165,120 acres from 8,000 
feet to 9,000 feet, and 176,640 acres above 9,000 feet. 
One-eighth of each of these areas would be about the 
portion slopin each direction. The number of acres 

number of inches of water on that slope a t  the same 
level, giving the number of acre-inches. The results are 
tabulated in Table 2. 
WA survey was also made in the Carson Drainage Basin, 
but not enough measurements were taken to give very 
accurate results. Some very interesting features were 
brought out, however. Two measurements were taken 
in-drifts'atlthe 9,000-foot level; the snow in one was 174 
inches deep, the other 164 inches deep; the water 
equivalent in the one was 80 inches deep, the other 63 

on the balance. The scale reads to one-ha P f inches, but 

On the second day Messrs. Fulton and E dmiston made 

8,000 feet. The sixth day they went west from B P ack- 

to each of these areas were then tabulated an 2 the aver- 

and were on slopes where there was in own to be very 

in each slope f or each 1,000 feet was multiplied by the 
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inches. Quite a number of measurements were taken 
about 9,000 feet and as high as 9,500 feet; the average, 
not including the two clrifts, was 47 inches of water. 

In starting the snow surveys it was necessary to ride 
through the mount8ains about 250 miles, and it was no- 
ticed that t'here was a great deal of snow on the north, 
nort,henst, and east sides of t8he mountains, and that there 
was scarcely any snow on the sout8h, sout,hwest,, and west 
slopes. I t  was also noticed that a slope in a given direc- 
t,ion would have about t,he same amount of snow t8hat, R 
slope in the same direction and of the same grade at  the 
same altitude would have in another portion of the 
mountains. 

A great deal of t'ime was s ~ e n t  in st,uclying the data 

t,hrough the mountains, and in discussing the plan wit 
mountaineers, with the professors who are carrying on 
experiments in the mountains, and with en eers who 
are trying. to det,ermine how much water can Y e obtained 
for irrimation purposes. I t  is thought, that it  is useless to 
hry to 8iscuss data froin the 6,000-foot' t'o 7,000-foot level 
in connection with dat,a from 9,000 feet or above; also 
t'o try bo discuss data from a northeast slope in connec- 
tion wit8h a soubhwest slo e. Therefore it is thought the 

in preparing t>he dat>a for study. 

E obtained, in connection with t, k e t,hings nobiced in ridin 

following table, or soniet 1 ing similar should be followed 

TABLE 1.-Average de th of water equivalent in m w ,  Walker Basin, 
%ev.,fm the several slopes. 

I N. l N E . 1  E. I SE. I 6. ISW.1 W. INW. 

6000to7000feet .................. 6.6 4.0 3.5 .............................. 
8:000to9:000feet ................... 111.0 11;:; 1 t !  1 i:: 1 ..... 1.0 1. 1.2 1 11.1 
7'000 to ~ ' 0 0 0  feet ................... 10.5 2.0 ...... 1.8 5.9 

Average ..................... I 9.4 I 9.9 I 5.5 I 3.8 I .7  I . 3  I 1.0 I 5.7 

TABLE 2.- Water equivalent in snow, Walker Basin. 

Acres. 

6,000 to 7 000 feet: IWlKd. 
N. 1i,Z00 ........................................... 6.6 87,120 .......... 
N E . ~ ~ . Z O O  ........................................ I 4.01 m . m I  .......... 


